A 55-year-old woman was referred to the division of pulmonology at Severance Hospital for the investigation of uncontrolled asthma with recurrent cough at night, blood-tinged sputum, malaise, and wheezing since 3 months. Chest computed tomography revealed bronchiectasis and broncholithiasis in the lateral segmental bronchus of the right middle lobe and the anterobasal segmental bronchus of the right lower lobe. Bronchoscopic broncholith removal was performed because of recurrent blood-tinged sputum and the outflow of purulent exudate behind the broncholith in the lateral segmental bronchus of the right middle lobe. The extracted material presenting amorphous eosinophilic necrotic materials with calcification was compatible with broncholithiasis. Following decalcification, histopathology revealed degenerated septate fungal hyphae and spores that were morphologically consistent with Aspergillus spp. A final diagnosis was allergic bronchopulmonary aspergillosis (ABPA) forming broncholith. The results from this case suggest that the early recognition of ABPA should be considered in patients with uncontrolled asthma accompanied by broncholithiasis.
INTRODUCTION
Uncontrolled asthma showing a poor response to treatment should be considered for differential diagnoses such as chronic obstructive pulmonary disease, bronchiolitis, gastroesophageal reflux disease, recurrent aspiration, central airway obstruction, side effects of drugs (e.g., angiotensin-converting enzyme inhibitor-induced cough), pulmonary embolism, and allergic bronchopulmonary aspergillosis (ABPA) [1] . Especially, ABPA is estimated to affect 1% to 2% of the asthmatic population [2] . In patients with steroid-dependent asthma, its prevalence is believed to be 7% to 14% [3] . Early recognizing ABPA is mainly based on clinical suspicion, which is related with improvement of patient symptoms and prevention of sustained lung damage in ABPA [4] . However, symptomatic broncholithiasis can cause confusion or delay in diagnosing ABPA because diagnostic criteria did not contain the existence of broncholithiasis. In addition ABPA with broncholithiasis is an extremely rare condition. Herein we report a case of a 55-year-old woman with uncontrolled asthma with broncholithiasis who was finally diagnosed with ABPA forming broncholith.
CASE REPORT
A 55-year-old woman was referred to the division of pulmonology at Severance Hospital for the investigation of uncontrolled asthma with recurrent cough at night, blood-tinged sputum, and wheezing since 3 months. Right middle lobe microcalcification was confirmed on initial chest radiographs (Fig. 1A) . According to the results of pulmonary function tests, asthma was considered a reasonable diagnosis because of the obstructive pattern and positive bronchodilator response (Fig. 1B) . Maxillary sinusitis was identified on Water's view for the paranasal sinuses (Fig. 2) , and moderate eosinophilia (14%) was confirmed in induced sputum analysis.
Sputum acid-fast bacilli smear, culture and polymerase chain reac-tion (PCR) for tuberculosis and non-tuberculosis mycobacterium were negative. Although the patient was treated for asthma, sinusitis, and bronchitis, her symptoms did not improve. She just responded to intermittent systemic corticosteroid therapy for uncon- The patient showed symptomatic and radiographic improvement after broncholith removal (Fig. 5) . And the administration of oral corticosteroid, itraconazole for 6 months (initial prednisolone 30 mg and itraconazole 400 mg) was taperd down over the next 6 months. At the moment, she is under observation with inhaled corticosteroid, antihistamine, and leukotriene receptor antagonist.
DISCUSSION
We reported a case involving a 55-year-old woman with symptoms of uncontrolled asthma with broncholithiasis who was finally diagnosed with ABPA forming broncholith. This is an interesting and rare case of uncontrolled asthma accompanied by broncholithiasis, which results in delay diagnosis of ABPA only after pathologic diagnosis of fungal hyphae through removal of broncholith.
In patients with uncontrolled asthma in particular, ABPA should be considered as a complicated disease or differential diagnosis. Generally, ABPA is clinically characterized by poorly con- during remission or in the fibrotic stage [7] . ABPA can be divided Broncholithiasis is defined as the presence of calcified or ossified material within the lumen of the bronchus. Although a broncholith is generally formed from an adjacent calcified lymph node and is usually associated with necrotizing granulomatous lymphadenitis or tuberculosis [9] , broncholithiasis secondary to aspergillosis is rare. In our case, the results of tuberculosis PCR in sputum and bronchial washing were all negative. Apart from the present case, only one case of ABPA associated with a broncholith has been reported in Korea [10] . However, ABPA diagnosis of this case was obscure because asthma, which is the major criteria for ABPA, was not fulfilled. Therefore, ABPA forming broncholith in uncontrolled asthma with broncholithiasis must be unique case.
In conclusion, ABPA with broncholithiasis is an extremely rare condition. To the best of our knowledge, this is the second reported case of ABPA forming broncholithiasis in Korea and will contribute to the literature because its unusual presentation will be helpful for early recognition of ABPA. We recommend that clinicians should consider ABPA forming broncholith, particularly in patients with uncontrolled asthma and broncholithiasis.
